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Amidst growing concerns over early literacy challenges in rural Indonesia, this 
study examines the impact of interactive multimedia on improving early reading 
skills among first-grade students at Banaran 2 Public Elementary School, in 
Temanggung Regency. The research adopts a Research and Development 
approach using the ADDIE model and employs a quasi-experimental time-series 
design. A purposive sampling method was used to select 21 first-grade students 
based on their early reading difficulties and access to computer facilities. Data 
collection methods included expert validation, questionnaires, interviews, 
observations, and reading tests. Findings indicate that the developed multimedia 
is highly suitable (91.67%) and practical (94.87%) for early reading instruction. 
Statistical analysis (p < 0.005) confirms its significant impact on students' 
reading abilities. These results suggest that interactive multimedia can serve as 
an effective tool for enhancing early literacy in elementary education, 
particularly in resource-limited settings. To maximize its potential, future 
research should explore its long-term effects and adaptation in diverse linguistic 
and educational contexts, providing valuable insights for curriculum 
development and technology integration in early childhood education. 
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INTRODUCTION  
Education in Indonesia continues to develop in response to global dynamics and advances 

in science and technology. Improving the quality of education is crucial in facing these complex 
challenges, particularly in elementary schools, where early reading skills serve as a fundamental 
building block for academic success (Oktaviyanti et al., 2022). However, recent assessments 
indicate that nearly 30% of first-grade students in Indonesia struggle with reading skills 
(Hapsari, 2019; Hasanah & Lena, 2021; Ritonga & Rambe, 2022). This statistic underscores an 
urgent need for innovative solutions to improve early literacy. 

Interviews conducted at several elementary schools in Temanggung Regency, including 
Kertosari 2 Public Elementary School, Kentengsari 2 Public Elementary School, Malangsari 
Public Elementary School, Pendowo 3 Public Elementary School, and Kramat Public 
Elementary School. confirm that many first-grade students struggle with basic reading skills. 
Several factors contribute to this issue, including the absence of systematic early reading 
instruction in preschool, limited instructional time dedicated to reading in elementary school, 
and insufficient learning resources at home and in schools (Nurulita et al., 2021; Rasmani et al., 
2023). Additionally, low student motivation exacerbates the problem, with many children 
showing disengagement and a lack of interest in reading due to its perceived difficulty (Affiana 
Muthik et al., 2022; Hariyanto et al., 2021). 

The issue of low early reading proficiency among first-grade students requires urgent 
attention, as it directly impacts their overall academic development. While efforts have been 
made to improve literacy instruction, existing challenges indicate a need for more effective and 
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engaging teaching strategies. Given the increasing role of technology in education, integrating 
interactive multimedia into early reading instruction presents a promising solution. To better 
understand this issue, the following literature review explores key aspects related to early 
literacy challenges, previous multimedia interventions, and the learning preferences of young 
students. To achieve these objectives, the study explores the following key research questions: 
(1) How effective is interactive multimedia in improving early reading skills among first-grade 
students? (2) To what extent does interactive multimedia influence students' motivation to learn 
to read? (3)What are the challenges and opportunities in implementing interactive multimedia 
in elementary schools, particularly in rural areas? 

Literature Review 
Challenges in Early Literacy 

Early reading proficiency is a critical determinant of students' long-term academic 
success (Oktaviyanti et al., 2022b). In Indonesia, however, many first-grade students struggle 
with basic literacy skills, hindering their academic progress. Multiple interrelated factors 
contribute to these difficulties, including limited pre-reading exposure, inadequate instructional 
approaches, and low student motivation. Reading challenges in early education stem from 
various intellectual, environmental, and psychological factors. Cognitive abilities, home 
literacy environments, and emotional factors—such as motivation, interest, and self-
confidence—significantly influence reading development (Soleha et al., 2021). Research 
highlights that students with limited exposure to reading at home, minimal parental guidance, 
and low intrinsic motivation often struggle more with early literacy skills  (Adrian et al., 2024). 
Additionally, disparities in children's physical, psychological, and intellectual development 
further affect their reading abilities (Agustina & Rachmania, 2023). Socioeconomic factors play 
a role as well; students from low-income families often lack access to books and print-rich 
environments, which are essential for developing foundational literacy skills (McNally et al., 
2024). 

A significant obstacle to literacy development is the disconnect between early childhood 
education and elementary school instruction. While preschool programs typically focus on 
introducing letters, sounds, and basic vocabulary in a playful context, elementary curricula 
often assume students have already acquired these foundational skills (Hapsari, 2019; Rasmani 
et al., 2023). This instructional gap leaves many first-grade students unprepared for the more 
structured reading instruction they encounter, leading to early struggles in literacy acquisition 
(Kamilah et al., 2021). The quality and quantity of reading instruction in Indonesian elementary 
schools present additional challenges. Reading is often integrated into broader language arts 
lessons rather than treated as a distinct skill, limiting the focused practice necessary for literacy 
development (Rasmani et al., 2023). Furthermore, large class sizes and rigid curricula restrict 
teachers’ ability to provide individualized support, particularly for struggling readers 
(Oktaviyanti et al., 2022b). 

The Impact of Instructional Media on Reading Skills 
One promising approach to improving both motivation and reading proficiency is the 

integration of instructional media into early literacy instruction. Research has shown that the 
use of appropriate instructional media can significantly enhance student motivation and 
engagement (Charline et al., 2023; Kustyarini et al., 2020; Mayangsari & Mahardhika, 2019). 
Interactive and visually appealing media can make abstract reading concepts more concrete, 
facilitating comprehension and retention. 

Studies have demonstrated that the use of multimedia tools, such as interactive e-books, 
educational games, and audiovisual aids, can significantly improve early reading skills (Kim & 
Lee, 2016; Yiğit Gençten, 2023). For instance, Kim & Lee (2016) found that students exposed 
to interactive multimedia showed marked improvements in decoding skills, vocabulary 
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acquisition, and reading comprehension compared to those taught through traditional methods. 
Similarly, a meta-analysis by Yiğit Gençten (2023) revealed that multimedia-based instruction 
not only enhances literacy outcomes but also increases students' motivation and enthusiasm for 
reading. Furthermore, the Cognitive Theory of Multimedia Learning (Mayer, 2009) supports 
the idea that combining verbal and visual materials can improve students' understanding and 
retention of information. When applied to early reading instruction, multimedia resources can 
provide multisensory experiences that cater to diverse learning styles, making reading more 
accessible and enjoyable. 

To maximize the benefits of instructional media in early reading instruction, educators 
must strategically select and implement appropriate tools. Studies emphasize the importance of 
aligning media with students' developmental levels and learning objectives (Charline et al., 
2023). Teachers should also use interactive elements that encourage student participation, such 
as drag-and-drop activities, interactive storybooks, and gamified reading tasks. Moreover, 
combining multimedia with effective pedagogical strategies—such as scaffolding, 
collaborative learning, and differentiated instruction—can further enhance its impact. 
Puspitarini & Hanif (2019) highlight that when teachers actively engage students through 
dynamic and creative teaching methods, external motivation increases, leading to improved 
literacy outcomes. 

Previous Multimedia Interventions 
Multimedia has been widely recognized as an effective tool for enhancing student 

engagement and learning outcomes. Studies have shown that the use of digital media, including 
interactive multimedia, can significantly improve reading skills by making learning more 
engaging and accessible(Kamilah et al., 2021; Oktaviyanti et al., 2022b). However, research on 
multimedia interventions in rural settings is limited, and most existing studies focus on urban 
schools with better technological infrastructure (Kementerian Pendidikan Kebudayaan Riset 
dan Teknologi, n.d.; C. Wang et al., 2022). Comparative studies suggest that while multimedia 
is effective in various contexts, its implementation in under-resourced schools remains a 
challenge (Mohammed, 2018). 

Multimedia has emerged as a powerful tool for enhancing student engagement and 
improving learning outcomes, particularly in early literacy development. Research has 
consistently shown that digital media, including interactive multimedia applications, can make 
learning more engaging and effective by providing multisensory experiences that reinforce 
reading skills (Kamilah et al., 2021; Oktaviyanti et al., 2022). 

Several studies have explored the use of multimedia interventions in early literacy 
instruction. Digital applications that incorporate interactive storytelling, phonics-based games, 
and animated content have been shown to improve letter recognition, word decoding, and 
reading fluency (Vitvitskaya et al., 2022). These digital tools offer an immersive learning 
environment where students can interact with letters and words in a dynamic and visually 
stimulating way. Unlike traditional reading instruction that relies heavily on printed materials, 
multimedia-based approaches cater to the diverse learning styles of young children by 
integrating visual, auditory, and kinesthetic elements (Plakhotnik et al., 2022). 

Digital Learning Preferences Among Young Students 
The advancement of digital technology has significantly transformed education, 

especially in early childhood learning. Today’s children, often referred to as digital natives, 

grow up in a technology-rich environment that shapes their learning preferences and 
engagement styles. These students adapt quickly to technology and thrive in environments that 
integrate audio, video, and animation (Vitvitskaya et al., 2022). Research has shown that 
technology-driven learning captures students' attention, promotes independent learning, and 
deepens engagement (Zhao et al., 2022). As a result, understanding how to effectively integrate 
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technology into education has become essential for improving student learning outcomes 
(Chaudron et al., 2023). 

Incorporating interactive multimedia into the classroom allows educators to align 
instruction with students' digital tendencies, ultimately enhancing early literacy outcomes. 
Interactive multimedia, especially when combined with game-based designs, supports student 
engagement and motivation. Gamification has been shown to make learning experiences more 
enjoyable and stimulating, improving both motivation and academic performance (Luarn et al., 
2023; Seaborn & Fels, 2015). Additionally, interactive multimedia provides flexibility, 
enabling students to learn independently or with teacher guidance, anytime and anywhere. 
Integrating digital tools into the curriculum not only enhances the learning experience but also 
helps students develop essential technological skills, preparing them for future educational 
challenges (Sari & Alfiyan, 2023). 

Research highlights that young children exhibit a strong interest in interactive digital 
media, which enhances their motivation and engagement in the learning process. Features such 
as high interactivity, captivating visuals, and adaptive difficulty levels tailored to individual 
progress make digital media particularly appealing to children (Flewitt et al., 2015). One of the 
most widely used forms of digital media in education is interactive multimedia with game-
based designs. This type of media fosters active student engagement by encouraging learners 
to participate directly in the learning process. Children tend to be more motivated when they 
can interact with content through enjoyable and challenging game mechanics, creating a more 
dynamic learning environment (C.-C. Chen & Tu, 2021). 

Game-based learning also enhances memory retention and conceptual understanding. 
Studies suggest that the repetitive nature of challenges within educational games helps solidify 
knowledge while keeping students engaged. Features like points, levels, and virtual rewards 
play a crucial role in maintaining students' focus and encouraging them to complete tasks (Meng 
et al., 2024). Moreover, interactive multimedia accommodates diverse learning styles more 
effectively than traditional methods. Visual learners benefit from animations and illustrations, 
while students who prefer hands-on or exploratory approaches can actively engage with 
educational games. This adaptability makes digital media a valuable tool for addressing the 
unique needs of each learner (Yulianci et al., 2021). 

RESEARCH METHOD  
Research Design 

This study examines the issue of low early reading skills among first-grade students in 
Temanggung Regency, aiming to evaluate the effectiveness of interactive multimedia in 
enhancing their reading abilities. A Research and Development (R&D) approach was 
employed, focusing on both the development and assessment of an interactive multimedia 
product specifically designed to support early reading acquisition. The R&D method was 
chosen due to the limited availability of instructional media that align with the characteristics 
of students, who are digital natives. The study utilized the ADDIE model, adapted from Lee 
and Owens (2004), as its development framework. This model consists of five interrelated 
phases: assessment and analysis, design, development, implementation, and evaluation. The 
Lee and Owens model offers several advantages in multimedia or digital learning media 
development, including a systematic and structured approach, adaptability to various learning 
needs, and a strong emphasis on evaluation and revision, ensuring the effectiveness and 
usability of the final product. 

In the initial assessment phase, the study identified the specific reading challenges faced 
by students and the technical constraints affecting multimedia use. Given that students came 
from rural areas with limited access to libraries and poor internet connectivity, the multimedia 
was designed to function offline and accommodate their learning needs. The design phase 
involved developing a structured blueprint that incorporated phonemic awareness, vocabulary 
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building, and basic reading skills into PowerPoint-based educational games. In the development 
stage, the multimedia product was created and refined through expert validation and small-scale 
testing. The implementation phase applied a quasi-experimental time-series design, assessing 
the multimedia’s effectiveness in a real classroom setting over three months. Finally, the 

evaluation phase focused on measuring improvements in students’ reading abilities while 

integrating feedback to enhance the product’s effectiveness. 
The quasi-experimental time-series design was selected to allow for continuous 

measurement of students’ reading progress over time without the need for a control group. This 

approach was justified by the need to accommodate the small sample size and the ethical 
consideration of ensuring all students benefited from the intervention. Potential confounding 
variables, such as students' prior exposure to technology, were minimized through pre-
intervention assessments and structured observations. 

Participants 
The study involved a purposive sample of 21 first-grade students (10 girls and 11 boys) 

from Banaran 2 Public Elementary School. These students came from families with low 
socioeconomic backgrounds and parents with limited formal education. Given their rural 
setting, access to digital learning resources was minimal, making this study particularly relevant 
in assessing the feasibility of multimedia interventions in similar contexts. The research was 
conducted in three phases: an individual trial involving four students, a small-scale test with 
eight students, and a field experiment that included all 21 students. Each phase provided data 
to evaluate the multimedia’s effectiveness and ensure iterative improvements. 

Instruments 
A combination of quantitative and qualitative instruments was used to collect data. 

Reading ability tests, structured observations, questionnaires, and interviews provided 
comprehensive insights into the multimedia’s impact. The reading test was designed to align 

with students' cognitive development and was adapted from established early literacy 
assessments. Expert validation questionnaires ensured the feasibility and appropriateness of the 
multimedia, gathering input from content specialists, media experts, and practitioners. 
Structured observations, supported by checklist-based observation sheets, systematically 
recorded students’ engagement and interaction with the multimedia. Additionally, interviews 

with teachers, school principals, and students helped identify early reading challenges and 
provided feedback on the multimedia’s usability. 

Data Collection 
Data collection was conducted across various stages of the research, ensuring a 

comprehensive analysis of the multimedia’s effectiveness. Reading ability tests provided 

quantitative measurements of progress, while qualitative data from observations and interviews 
enriched the findings by capturing student engagement and contextual challenges. Ethical 
considerations were rigorously upheld, including obtaining informed consent from students' 
guardians, ensuring confidentiality, and fostering a supportive learning environment throughout 
the study. By incorporating both qualitative and quantitative data, controlling for potential 
confounding variables, and tailoring the multimedia to the specific constraints of the study 
environment, this research contributes valuable insights into the practical application of 
interactive multimedia for early reading development in rural settings. 

Data Analysis 
The study employed a quantitative descriptive approach to analyze the effectiveness of 

the interactive multimedia in enhancing early reading skills. Data analysis was divided into two 
main components: expert validation and early reading skills assessment. In the expert validation 
phase, feedback from content experts, media specialists, and practitioners was converted into 
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quantitative data using a four-point Likert scale. This approach allowed qualitative assessments 
of the multimedia’s feasibility to be expressed numerically. The feasibility of the product was 
determined by calculating the percentage score based on the total obtained score relative to the 
maximum possible score.  

To evaluate the effectiveness of the multimedia in improving early reading skills, a paired 
sample t-test was used to compare students' reading abilities before and after the intervention. 
The t-test was chosen because it is well-suited for analyzing repeated measurements within the 
same group, allowing for a direct comparison of pre-test and post-test scores. Before conducting 
the t-test, the normality and stability of pre-test data were assessed using Shapiro-Wilk’s test 

and repeated measures ANOVA to ensure the data met the necessary assumptions. The 
hypothesis testing framework included a null hypothesis (H0) stating that the multimedia had 
no significant effect on early reading skills, and an alternative hypothesis (H1) suggesting a 
significant improvement. A significance level of p<0.05 was used to determine whether the 
observed differences were statistically meaningful. 

Beyond significance testing, effect size calculations were incorporated to provide a 
deeper understanding of the intervention’s impact. Effect size measures help contextualize 

whether observed improvements were educationally meaningful, rather than just statistically 
significant. Additionally, real-world interpretations of the findings were considered to enhance 
practical relevance. For instance, if students’ reading test scores increased by an average of 40 

points, this improvement would be translated into tangible literacy gains, such as enhanced 
fluency in recognizing simple words, better phonemic awareness, and increased reading 
confidence. These insights ensure that the results are not only statistically valid but also 
meaningful for educators and policymakers seeking effective literacy interventions. 

RESEARCH FINDINGS AND DISCUSSION  
Research Findings  
Product Development Result 

The interactive multimedia developed in this research is designed as an educational game 
that leverages interactive elements, such as buttons with hyperlinks, to enhance navigation and 
user engagement. These buttons serve as triggers for animations, creating an immersive 
learning experience tailored to young students. The multimedia product includes five main 
menus and nine educational games.  

In line with the needs analysis, the interface is visually appealing, incorporating bright 
colors and images suited to elementary students' preferences. To support early learners who 
may be unfamiliar with text-based navigation, each page and button includes audio instructions. 
This ensures students can independently operate the multimedia during product trials. Examples 
of the multimedia design, as shown in Figure 1, depict a colorful, user-friendly layout geared 
toward engaging early readers. 

Product Validation 
Product validation conducted by subject matter expert, media expert. Meanwhile, 

practicability test conducted involving elementary school teachers. Subject matter experts 
evaluated two primary aspects: the quality of the content and the instructional quality. For 
content quality, seven key characteristics were assessed: accuracy, completeness, language 
proficiency, layout, sequence, the relevance of practice questions to content, and organization. 
Regarding instructional quality, the evaluation focused on comprehension, the impact on 
students, and assessment practices. The feasibility score of the interactive multimedia material 
in the subject matter validation test is 91.67%, categorized as “Highly Feasible.” 

In addition to subject matter experts, media experts also validated the feasibility of the 
interactive multimedia. The media experts evaluated the following aspects: (1) visual layout; 
(2) quality of video and animation; and (3) user-friendliness of the media. The data analysis 
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approach used for the validation findings by media experts was identical to that employed for 
the results from the subject matter experts. The validation result, indicate that the interactive 
multimedia was categorized as "Highly Feasible" based on the score conversion rules. The 
feasibility score was determined to be 92.64%.  

The product developed is an interactive multimedia tool designed to enhance the 
motivation and early reading skills of first-grade elementary school children. Teachers, as 
educational professionals, undoubtedly play a crucial role in the effective utilization of the 
product. Therefore, feedback from practitioners/teachers regarding the product under 
development is considered as one of the data points collected during the product trial. The total 
score given by teachers was 153 out of a maximum score of 160, resulting in a media suitability 
rating of 95.63%. When compared to the conversion guidelines, according to the assessment of 
practitioners/teachers, the interactive multimedia falls into the "Highly Suitable" category." 

The comparison of the experts validation and practicability test results with the minimum 
score requirement is depicted in the figure below: 

 

Figure 1. Experts Validation Results of Interactive Multimedia  

The graph clearly illustrates that the score obtained from the interactive multimedia 
evaluation by experts exceeded the minimum required score. Based on the validation data, the 
interactive multimedia developed in this study is ready to be tested on students to evaluate its 
effectiveness. 

Product Trial 
During the product trial phase, the interactive multimedia was implemented with first-

grade students to measure its impact on initial reading skills. This trial aimed to evaluate the 
product's effectiveness in a real learning context and identify measurable improvements in 
reading skills. Additionally, the data obtained from the pretest and posttest results served as the 
basis for more in-depth statistical analysis, involving tests for normality. This analyses were 
conducted to ensure that the data met the necessary assumptions for parametric statistical testing 
and that the product trial results could be interpreted validly. 
Normality Test  

Table 1 presents the results of the normality test, confirming that the pretest and posttest 
data for early reading skills are normally distributed. Both tests yielded significance values 
greater than 0.05, which indicates the data's normal distribution: 
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Table 1 

The Results of Normality Tests 

Tests of Normality 
 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 
Early Reading Skills 
Pretest 

,167 21 ,131 ,925 21 ,109 

Early Reading Skills 
Postest 

,146 21 ,200* ,928 21 ,126 

Table 2 shows the results of the prerequisite test related to the normality of data conducted 
before hypothesis testing. The test results indicate a sig value of 0.109 for the pretest and 0.126 
for the posttest. These values are greater than the α value of 0.05, so it can be said that both 
pretest and posttest data are normally distributed. After the normality of the pretest data is 
confirmed, interactive multimedia was implemented. The results of the field trial of the 
interactive multimedia in early reading learning can be described as follows: 
Descriptive Statistical Analysis 

The descriptive statistics for students' early reading skills, shown in Table 2, reveal a 
significant improvement in posttest scores compared to pretest scores, underscoring the 
effectiveness of the interactive multimedia. 

Table 2 
The Results of Descriptive Statistical Analysis 

Descriptive Statistics 
 N Range Minimum Maximum Mean Std. Deviation 
Early Reading Skills 
Pretest 

21 50 20 70 40,00 11,180 

Early Reading Skills 
Postest 

21 30 70 100 80,48 7,567 

Valid N (listwise) 21      
 

Figure 3 shows the comparison of pretest and posttest scores. The comparison in Figure 
3 illustrates the minimum, maximum, and mean scores at the pretest and posttest stages. The 
graph highlights an increase in all three aspects as a result of the implementation of the 
interactive multimedia. This upward trend reflects the positive impact of the multimedia on 
students' performance across various measures, underscoring its effectiveness as a learning tool. 
 

  
Figure 2. Comparison of Pretest and Posttest Scores 
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Descriptive statistics as shown above, provide insight into general trends. Furthermore, 
to confirm whether these differences are statistically meaningful, t-test is conducted. This step 
strengthens the validity of research findings, allowing for a clearer conclusion on the impact of 
the educational tool being studied. 
Hypothesis Testing 

The independent t-test results, shown in Table 3, reveal a statistically significant 
difference between pretest and posttest scores, indicating that the intervention effectively 
improved early reading skills. 

 
Table 3 

Independent T-test Result 

Paired Samples Test 

 Paired Differences t df Sig. (2-
tailed) Mea

n 
Std. 

Devia
tion 

Std. 
Error 
Mean 

95% Confidence 
Interval of the 

Difference 
Lower Upper 

Pair 1 Early 
Reading 
Skills Pretest 
- Early 
Reading 
Skills Postest 

-
40,4

76 

10,11
2 

2,207 -45,079 -35,873 -
18,34

2 

20 ,000 

The results of the independent t-test, as seen in the table above, show a sig value of 0.000, 
which is smaller than the α value of 0.05. This indicates that the treatment given has a significant 

impact on the variable under investigation.  In addition to the results of the independent t-test, 
the data distribution can be an additional consideration in determining the effectiveness of the 
developed product. The data distribution shown in Figure 4 below: 

 
Figure 3. Scatter Plot of Pretest and Posttest Scores 

 
Figure 3 illustrates the relationship between pretest and posttest scores, highlighting 

several key trends. The graph demonstrates a clear positive correlation, indicating that students 
who performed better in the pretest also tended to achieve higher posttest scores. Most data 
points are clustered in the lower to mid-range of the pretest scores, specifically between 30 and 



Pujiariani & Cathrin The Effect of Interactive Multimedia ……….. 

 

JOLLT Journal of Languages and Language Teaching, April 2025. Vol.13, No.2  | 577  

50, with corresponding posttest scores widely dispersed between 70 and 90. This suggests that 
students with lower initial scores experienced significant improvements. Additionally, a few 
data points represent students with higher pretest scores, around 70, whose posttest scores 
approach the maximum value of 100, indicating consistently strong performance. While the 
pretest scores show a relatively tight clustering, posttest scores exhibit greater variability, 
reflecting differing degrees of progress among students. Some demonstrated substantial 
improvement, while others, despite similar pretest results, showed relatively lower posttest 
performance. 

To further illustrate the impact of the interactive multimedia intervention, a line chart is 
provided below. This chart visually represents the progression of students' early reading skills 
from the pretest to the posttest. By tracking individual student scores, the chart highlights the 
overall trend of improvement, as well as variations in progress among students. The upward 
movement of most lines suggests a positive effect of the multimedia-based learning approach 
on early reading development. 

 
Figure 4.  Individual Improvement in Early Reading Skills 

Figure 4 displays the pretest and posttest scores for 21 students. The chart reveals a clear 
upward trend in students' reading performance after using the interactive multimedia. Each 
student experienced an improvement, as indicated by the posttest consistently being above the 
pretest. Some students, particularly those who started with lower pretest scores, exhibited 
significant gains, moving from around 20-40 points to 70-100 in the posttest. This suggests that 
the intervention was particularly effective in helping struggling readers. The overall pattern 
indicates that multimedia learning contributed to enhanced early reading skills, supporting the 
statistical findings that showed a significant difference between pretest and posttest results.. 

Discussion 
Empirical Evidence of Effectiveness 

The effectiveness of the interactive multimedia is supported by empirical evidence. A 
trial conducted with 21 first-grade students revealed a dramatic improvement in their reading 
skills over three months. The average reading score increased from 40.00 to 80.48, 
demonstrating the multimedia's impact on learning outcomes. Furthermore, 90.47% of the 
students reported feeling more motivated to learn to read compared to traditional teaching 
methods. 

This improvement highlights the importance of innovative educational tools in addressing 
gaps in conventional methods. Traditional approaches often rely on rote learning and lack the 
interactive and engaging elements necessary for young learners. In contrast, interactive 
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multimedia provides a dynamic, student-centered platform that combines education with 
entertainment, making it more effective in achieving literacy objectives. 

Interactive multimedia design offers significant advantages in supporting early reading 
learning for first-grade students. One of its standout features is its high level of interactivity, 
which empowers students to navigate learning materials independently. By incorporating 
buttons, icons, and other interactive elements, the multimedia fosters a sense of autonomy, 
allowing learners to determine their own study sequence and pace. This flexibility is particularly 
beneficial for young learners, as it accommodates diverse learning paces and styles. Research 
has shown that interactive tools significantly enhance engagement and encourage active 
participation, which are critical components in mastering foundational skills like early reading 
(Yiğit Gençten, 2023). 

Beyond engagement, interactivity transforms passive learning into an active experience 
by providing immediate feedback on student actions. This feedback loop plays a crucial role in 
reinforcing correct responses and addressing mistakes promptly (Yaseen et al., 2025). For 
example, when students practice blending syllables or reading simple words, the system 
provides instant feedback, strengthening their understanding and retention of concepts. By 
reducing the time between action and correction, students internalize learning material more 
effectively. Wang & Walker (2021) highlight that timely feedback is particularly crucial in 
foundational literacy development, as it supports comprehension and long-term retention. 

The visual design of the multimedia is also strategically crafted to enhance learning. 
Bright pastel colors, engaging illustrations, and dynamic animations make the learning 
experience enjoyable while catering to children's visual preferences. These elements not only 
capture and sustain attention but also help reduce cognitive load, making learning more 
effective. According to Liew et al. (2022) and Meusel et al. (2024), visually appealing 
educational tools enhance memory retention, enabling students to recall and apply learned 
concepts more effectively. Additionally, the child-friendly aesthetic creates an environment that 
feels less like a classroom and more like a playful adventure, which helps foster intrinsic 
motivation (Luarn et al., 2023). 

Another notable feature of the multimedia is its gamified elements, which make learning 
more engaging and enjoyable. These include syllable reading games, quizzes, and reward-based 
challenges that provide students with virtual stickers or points as incentives. Gamification has 
been widely recognized for its ability to increase motivation and encourage repetition—a key 
factor in mastering reading skills (Luarn et al., 2023; Zhao et al., 2022). The repetitive nature 
of gamified activities, combined with their entertainment value, ensures that students practice 
essential reading skills more frequently and with greater enthusiasm. Zhao et al. (2022) found 
that gamified learning tools significantly improve students' literacy outcomes, particularly in 
areas that require frequent practice, such as reading fluency. 

Impact on Student Motivation and Independent Learning 
By focusing on student-centered learning, this interactive multimedia helps young 

learners develop independence, motivation, and literacy skills in an engaging way. Its design 
encourages active participation, self-paced learning, and immediate feedback, allowing 
students to progress comfortably at their own pace. With a combination of interactivity, visual 
appeal, and gamification, the multimedia provides an effective and enjoyable way for first-
grade students to build their early reading skills. 

While the multimedia itself is designed to be engaging, its ability to boost student 
motivation is equally noteworthy. Motivation plays a crucial role in determining learning 
outcomes. When students are motivated, they are more likely to invest effort, stay focused, and 
engage actively with the material. Studies by (Muthik et al. (2022) and Palittin et al. (2019) 
confirm that higher levels of motivation lead to better academic performance. 
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Additionally, the multimedia’s design encourages students to learn independently. By 

providing access to a variety of activities and materials, it reduces reliance on teachers and 
fosters a sense of responsibility in students. Features such as self-paced modules and interactive 
games empower students to revisit and reinforce concepts at their own pace. This approach 
aligns with modern pedagogical practices that prioritize student autonomy and active learning. 
(Nadeem et al. (2023) highlight the importance of tools that allow students to engage with 
content independently, as this promotes deeper understanding and better retention. 

Comparison with Global Digital Literacy Initiatives 
This study contributes to existing research by demonstrating how interactive multimedia 

specifically enhances early literacy development in young learners. While previous studies have 
established the benefits of digital tools in education, fewer have focused on their direct impact 
on first-grade students in early reading contexts. The results highlight the importance of 
incorporating multimedia elements tailored to young learners' cognitive and motivational 
needs, addressing a gap in traditional literacy education methods. 

Research indicates that digitally enhanced reading interventions can significantly 
improve literacy outcomes, even in resource-limited settings. A study by Vavasseur et al. (2016) 
explored the impact of integrating iPads into reading instruction for struggling readers in 
elementary grades. The mixed-method research involved teacher education candidates who 
utilized iPads to deliver reading interventions to students identified as below grade level in 
reading. Findings revealed that the inclusion of technology not only heightened student 
engagement but also led to notable improvements in reading achievement across five key areas 
of effective reading instruction. This suggests that well-designed digital tools can effectively 
support literacy development, even when traditional resources are scarce(Vavasseur et al., 
2016).  

Similarly, a study by Abdul Samat & Abdul Aziz (2020) examined the effectiveness of 
multimedia learning in enhancing reading comprehension among indigenous students in 
Malaysia. The research involved implementing multimedia elements—such as animations, 
audio, and interactive exercises—into reading lessons for primary school students. Findings 
indicated that students exposed to these multimedia-enriched lessons demonstrated significant 
improvements in reading comprehension compared to those who received traditional 
instruction. This suggests that integrating well-designed multimedia resources can effectively 
support literacy development, even in educational settings with limited resources. These studies 
highlight that, despite infrastructural constraints, the strategic implementation of interactive 
multimedia and digital resources can lead to substantial improvements in reading outcomes. 
Such approaches offer scalable and effective solutions to address literacy challenges in diverse 
educational contexts. 

CONCLUSION 
This study highlights the transformative potential of interactive multimedia in 

revolutionizing early literacy education, particularly in resource-limited settings. The research 
findings confirm that the developed multimedia is highly suitable for first-grade early reading 
instruction, as validated by content and media experts, who rated it as "Very Suitable." 
Additionally, the high practicality rating from practitioners further underscores its ease of use 
in classroom settings. Most importantly, the effectiveness of this multimedia in enhancing 
students’ early reading skills is statistically supported by a significant improvement in posttest 

scores. Beyond these findings, this study has broader implications for educators, policymakers, 
and researchers. Educators can integrate interactive multimedia into early literacy instruction 
to enhance engagement and accommodate diverse learning paces. Policymakers should 
consider supporting the adoption of digital learning tools, ensuring accessibility across different 
regions, including those with limited infrastructure. Future research should explore the long-
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term impact of interactive multimedia on literacy development and assess its applicability in 
different linguistic and cultural contexts. By continuing to innovate and expand digital literacy 
initiatives, interactive multimedia can play a crucial role in shaping the future of early reading 
education. 
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